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INVESTIGATION OF
B o v in e  T u bercu losis,
W ith Special Reference to its existence in Iowa.
M. STALKER. W . B. N ILES.
I t  is our intention to give in this Bulletin which is ad­
dressed especially to the farmers of the country, conclusions 
drawn from tests and experiments made at our station, as 
well as to present in a condensed form some additional and 
well established facts on the subject of tuberculosis.
The interests involved are so vast, and the adoption of 
wise and efficient measures are so important, the subject 
should receive the fullest discussion with all the available 
facts before us. Personal interest, and pre-conceived notions 
should not be allowed to influence our judgement. Recent 
discoveries and the application of new methods growing- out 
of them, have led to the fear on the part of some that great 
harm is likely to be done the live stock interest. While much 
misleading and unprofitable discussion has been going on, 
science has been patiently observing facts and bringing new 
discoveries to light.
Some points have been effectually settled, truth has been 
approximated on others, and yet there remains for settlement 
many of the practical details in dealing with the subject.
The scientific aspect of the question has made more uni­
form progress than the practical application of the facts dis­
covered to the eradication of the disease. The scientist has 
only the difficulties of discovery to encounter. A  variety of
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interests may be antagonized by the efforts at suppressing 
the disease and consequent opposition developed.
W ith in  the last few years there has been a general awak­
ening to the vital importance of this question all through the 
scientific world. The laboratories of the old world and the 
experiment stations of the new, are abundantly supplied with 
devoted students of sanitary science who are bringing every 
available means to bear on this question. From these diver­
sified opportunities and fields of observation, the problem is 
being gradually wrought out.
Investigators working independently of one another have 
arrived at the same conclusions on a number of points. This 
method is sufficiently conclusive in its results to set at rest 
discussion among scientists as to the trustworthy nature of 
the conclusions, and to furnish an intelligent basis for re­
stricting the evil. It  may be well to summerizeatleasta par­
tial list of facts on which experimenters are so well agreed 
as to leave little doubt as to their accuracy. Much of the 
ground has been gone over by the Agricultural Experiment 
Stations of the more progressive states, with remarkable uni­
formity as to results.
The following may be said to cover a portion of the 
ground that has been practically cleared from doubt.
( 1 ) Tuberculosis of the lower animals is identical with 
human consumption.
(2) It  is an infectious disease.
(3) The disease may be transmitted from man to the 
lower animals and from the lower animals to man.
(4) Tuberculosis causes more deaths in the human fam­
ily than any other disease.
(5) Cows are especially susceptible to the disease, 
and are extensively effected by it.
(6) M ilk from tuberculous cows may convey disease to 
the consumer.
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(7) M ilk from tuberculous cows having- non-effected ud­
ders may convey the disease.
(8) The flesh of tuberculous animals may convey the 
disease.
(9) A  large proportion of the cases cannot be rec­
ognized by clinical examination.
(10) No other test yet discovered, than that afford­
ed by tuberculin, can detect any considerable proportion of 
cases in the living’ subject, and this test is practically infalli­
ble.
(11) Injections of tuberculin cannot produce tuber­
culosis, nor are the results harmful.
Any one of these asseverations can be successfully de­
fended by observations made on the part of experimenters of 
unquestioned creditability. Most of them have been verified 
in our own station work.
It is now about a 3rear and a half since the station began 
the work of applying in a practical way, and on a somewhat 
extensive scale, the tuberculin test. The purpose has been to 
satisfy ourselves as to the reliability of the test, the danger if 
any, resulting from its use, and by conducting a series of 
tests in various parts of the state to gather information as to 
the prevalance of the disease.
METHOD OF APPLYING THE TEST.
For the benefit of those not familiar with the methods of 
making the test, a word of explanation will be in place.
First. The temperature of every individual in the herd 
to be tested, is carefully taken and recorded at intervals of 
two hours during the day preceding the test. The average 
of these readings will give a pretty accurate test of the indi­
vidual temperature of the several animals, which is recorded 
as the normal, w ith which any variations are to be compar­
ed. Before midnight of the day on which the trial tempera­
tures were taken, the injection of lymph is made. This
243
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consists in injecting- beneath the skin, with an ordinary 
hypodermic syringe, two cubic centimeters of tuber­
culin for every thousand pounds live weight of 
animal. The result to be expected is a more or less 
well marked rise in temperature shown by all individuals 
affected with tuberculosis. If the animal is free from the 
disease, no change of temperature will result. The rise in 
temperature will usually begin to manifest itself in from 
twelve to fifteen hours after the injection is made. From 
four to six hours later, the temperature in those showing re­
action begins to decline and gradually reaches the normal. 
I t  is upon this variation in temperature alone, that reliance 
is placed for determining the presence of the disease. Every 
possible precaution should be observed, that the conditions 
may be the same under which the temperature was taken, 
before and after the injection. Varying conditions tend to 
slight modification of temperature, hence the necessity for 
the greatest precaution, that only the change resulting from 
the action of the tuberculin may be shown.
If a change of one and a half or two degrees occurs, this 
is sufficient evidence on which to condemn the animal. A  
rise of four or five degrees is not unfrequently noted. There 
is no well authenticated evidence that these marked differ 
ences in rise of temperature shown, correspond to like differ­
ence in the severity of attack.
RELIAB ILITY OF THE TEST.
W ith this feature of the subject, we are especially inter­
ested. If  the results obtained should not show a fair degree 
of uniformity under like conditions then the test may be dis- 
discarded as useless. If the test proves a means of condemn­
ing healthy animal it is a harmful and dangerous experiment 
and should be discarded at once. If  diseased ones fail to re­
spond to the test, then it is to be regarded as a means of con­
cealing rather than pointing out real dangers, and is worse 
than useless. W ith these thoughts before us, the work has
244
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been done with such attention to details as would insure a 
fair and impartial trial.
The conditions under which we have been obliged to 
work, have not always been such as to allow all the privileges 
we could have wished for, in order to obtain the fullest re­
sults. It has not always been possible to secure for slaughter 
all the animals showing reaction. And as a matter of course 
we have not had the opportunity of performing autopsies on 
any considerable number of those that failed to show any re­
action. These are regarded as healthy and are not usually 
disposed of in a way to afford opportunities for post mortem. 
Out of eighty post mortems made on animals showing reac­
tion, not a single case failed to give evidence of tuberculosis. 
And in no case where an opportunity was afforded to examine 
the carcass of one failing to show reaction, was the disease 
found to exist. In  other words, the test h 'S  not failed in a 
single instance in our experience. Occasional failures have been 
noted by other experimenters. Whether this was due to 1' ck 
of attention to details in the work, to want of searching meth­
ods in examining the cadaver, or to ' ctual failure in the es­
sential features of the test, we are not prepared to say. But it 
would not be a matter for surprise if there should be some 
contradictor}- results reported, owing to the many inexperien­
ced hands into which the test has fallen. Our experience 
with the test however tallies so closely with the results ob­
tained at other U. S. experiment stations, as well as scientific 
institutions throughout the world, that it may be said there 
is practically no disagreement among the workers in this 
field of investigation, as to the uniformity of the results. It 
may not be said of any drug in the pharmacopoea, that it is in- 
fallable in its action; that it was never known toproduce other 
than its generally recognized effects, and that these invaria­
bly followed the administration. But this by no means 
breaks the law of uniformity or reverses the rule of action.
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The New Jersey experiment station in its Bulletin after 
detailing- experiments made, summerizes its conclusions by 
saying, “Every case of undoubted reaction, proved to be un­
doubtedly tuberculous.”
The Wisconsin station where careful tests have been 
made, publishes the results in bulletin form and gives ex­
pression to the following: “We have then in this agent 
a means of detecting the disease if we desire. The use 
of this agent is to be recommended.”
Dr. Law in a bulletin issued from the Cornell University 
Station speaks of tuberculin as possessing ‘ ‘The highest value 
as a test of tuberculosis in animals.” He further says in the 
same bulletin, “This has now been employed on thousands 
of cows, and those who have used it most, value it most high­
ly, whereas many who at first reported reactions in non-tu- 
berculous animals are now acknowledging with Nocard that 
the fault has been mainly their own, for small tubercles were 
present but were overlooked through their failure to examine 
the bones and other organs.”
The same observations have been made by workers in the 
Maine Agricultural College Experiment Station. In  the pub­
lished reports of that institution we read, “ W ith suitable in­
struments and professional skill it is comparatively easy for 
one man to examine a herd of fifty animals in less than twen­
ty-four hours and detect every case of tuberculosis that may 
exist there.”
The Massachusetts Station after a long and unsatisfac­
tory attempt to rid the college herd of tuberculosis by the 
weeding-out process, decided to apply the tuberculin test. The 
bulletin of the station in speaking of the effort to free the 
herd from this disease without the application of the test, says, 
“That in all probability we should never have been able to 
accomplish this is shown by a study of the records of the tu­
berculin test. ” Both those that reacted and those that did
246
6
Bulletin, Vol. 3 [1894], No. 29, Art. 2
http://lib.dr.iastate.edu/bulletin/vol3/iss29/2
not, were slaughtered, and the accuracy of the test fully 
demonstrated.
The North Dakota Experiment Station through its bulle­
tin  says, “We have taken pains to hold post mortems on all 
animals which have been tested up to date which yielded to 
the test, ' nd in every one we have been ble to demonstrate 
the presence of tuberculosis. ”
The conclusions of the Bureau of Animal Industry are 
thus summerized: “The number of instances in which the 
conditions indicated by the results of the injection do not con­
form to the conclusions founded on post mortem examin' tion 
is so many times less the number of errors from all other 
methods used to diagnose tuberculosis, and there are so many 
cases of tuberculosis which could not possibly be detected by 
any other method, that even they who are least inclined to 
favor the use of tuberculin can not fail to recognize its im ­
portance.”
Our own station has had similar experience in dealing with 
the disease at home. No other means employed ever enabled 
us to free the college dairy herd from the disease. In  every 
instance where post mortem proofs have been added to the 
findings of the tuberculin test, they have co-incided. I t  is 
not necessary to multiply at length quotations from indepen­
dent experimenters. They are to one and the same effect. 
But we have thought it worth while to present a very little 
of the mountain of evidence in support of this test to offset, 
the reiterations of the^ objector. I  have cited the most unbias­
ed and trustworthy evidence: the observations of men em­
ployed by the government who have no occasion to become 
swift witnesses in support of any theory or any prac ice. 
Investigations carried on by the station authorities of Minne­
sota, V irginia and Arizona, the sanitary board of the Domin­
ion of Canada and many other government stations and 
scientific bodies throughout the world m ight be drawn upon 
for added evidence to the proofs already furnished.
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EFFECT OF TUBERCULIN ON THE HEALTH OF THE ANIMAL.
The statement has so frequently appeared in print that 
the use of tuberculin is harmful; that it induces - tuberculosis 
etc., that the results of our experience seems worthy of men­
tion.
During- the fall of 1894, ten cows that had previously re­
acted to tuberculin, received a se cond and a third injection. 
These animals were situated on different farms, and received 
the same treatment as the balance of the herd. No bad re­
sults followed in any way and in no case was the process of 
the disease apparenty hastened.
During the spring and summer of 1895 three cows have 
been receiving regular injections of tuberculin. A t this writ­
ing no unfavorable results have been shown.
Dr. Pearson of the Pennsylvania Experiment Station 
says in discussing the probable danger from the use of tuber­
culin, “The experience of the State College Agricultural Ex­
periment Station herd is also against this theory, because its 
members have now been tested with tuberculin three times, each 
time being injected in practically the same spot and not the 
slightest evil result has manifested itself, although the period 
of observation now extends over two and one-half years.
A  bulletin issued by the Experiment Station of Cornell 
University, after detailing a series of experiments on this sub­
ject, says, “ So far as there is evidence before us, everything 
points to the harmlessness of a single test dose on a sound 
animal system.”
The experience of the Minnesota Station furnishes con­
clusive proof of the same nature.
THE UNCERTAINTY OF OTHER TESTS— THE MILK TEST.
I t  has not been alone the purpose of the station to prove 
or disprove the reliability of the tuberculin test, but to com­
pare its value as a diagnostic agent, w ith other means of rec­
ognizing the disease. To this end a large number of tests
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have been applied to cows from which samples of milk had 
been subjected to examination.
Much has been said through the public press in favor of 
this method of detecting’ the disease and determining the dan­
gerous quality of the milk. Samples of milk taken from 
cows in charge of the experiment station, which are known 
to be tuberculous were submitted to microscopic examination. 
These samples were declared to be free from the bacilli. This 
being the microscopic test of contamination there could be 
nothing done but to pronounce such samples free from dan­
ger as far as this test applies. However, as above stated, the 
cows have been proven tuberculous beyond question. Again 
in ten herds where from five per cent to more than fifty percent 
had been pronounced tuberculous by the microscopic examin­
ation of the milk, not a single case of tuberculosis could be 
found by the most painstaking test. Conversley, eight cows 
in one herd were proven by the tuberculin test to be affected. 
They were slaughtered and all gave the unquestioned proof 
of being tuberculous. These had passed the ordeal of micro­
scopic test of milk with a clean bill of health, though two of 
them were found on post mortem examination to have miliary 
deposits throughout the udder.
These experiments have convinced us that the plan of 
microscopic examination of m ilk is altogether untrustworthy 
as a means of detecting the disease.
PHYSICAL EXAM INATION.
In  cases where the herds were being subjected to the tu­
berculin test, careful physical examination of suspected and 
non-suspected cows have been made. These tests have prov­
en to us that it is impossible to detect any considerable pro­
portion of the cases in an affected herd, by the most careful 
examinations of this nature. Cases that have presented no evi­
dence to the senses on which to condemn, or even to suspect 
the presence of disease, have reacted to the test, and post
249
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mortem examination has in many cases revealed extensive tu­
berculous lesions. These have been found in all parts of the 
body, including’ extensive diseased conditions of the mam­
mary glands.
EXPERIMENTS IN  FEED ING  THE M ILK  OF TUBERCULOUS COWS.
The use of milk on experiment animals for the purpose 
of artifically inducing the disease in otherwise healthy indi­
viduals is a practical way of putting to the test, some of the 
theories as to sources of danger. I f  the milk from tubercu­
lous cows, either taken in the ordinary way, or injected di­
rectly into the circulation can induce tuberculosis, the fact 
becomes one of no ordinary moment. The significance of the 
experiment has a two fold importance.
First:—It  enables us to account for many cases of the 
disease in young cattle. I t  has been shown by repeated ob­
servations that congenital infection is rare. However calves 
but a few months old are frequently found to be infected.
Second:—If m ilk from tuberculous cows possesses infec- 
tuous properties, the health and safety of the human family 
becomes the important part of the question. If  feeding the 
milk to lower animals under ordinary conditions w ill induce 
the disease, there is no avoiding the conclusion that it can be 
induced in the human family under the same conditions. This 
experiment has been repeated with sufficient frequency, and 
under conditions to prove the certainty of results beyond 
question. If  milk is contaminated with the bacilli of tuber­
culosis, it w ill convey the disease. But under what condi­
tions w ill the milk be so contaminated, is a question for sep­
arate solution. I t  has been vehemently claimed that only 
milk from cows with udders in which the disease was local­
ized, was to be regarded as in any sense dangerous.
A n exhaustive series of experiments was undertaken by 
the Trustees of the Massachusetts Society for the promotion 
of agriculture, w ith a view_of gaining light on this question. 
One of the experiments consisted in feeding twenty-one
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healthy calves on milk from tuberculous cows. A t the con­
clusion of their experiment they report, ‘ ‘Of these twenty-one 
animals, eight, or over thirty-three per cent were shown to be 
tuberculous. That the cows from which the milk for these feed­
ing experiments was derived were free from tuberculosis of 
the udder, is shown by the following table (table omitted) of 
their history, and the results of the post mortem examina­
tion.” They draw the following' conclusions:
“ The possibility of m ilk from tuberculous udders con­
taining the infectious elements, is undeniable.”
“W ith the evidence here presented, it is equally undenia­
ble that milk from diseased cows with no appreciable lesion 
of the udder may, and not unfrequently does, contain the ba­
cilli of the disease.”
Dr. McKenzie reports that in cases where there were no 
lesions of the udder, but where tubercular deposits were found 
in other parts of the body, the milk in forty per cent of the 
cases proved to be infectious.
This is in accord with the best evidence on this subject, 
and especially does the extensive scientific work of Bang of 
Coopenhagen coincide with these results.
Our Station made experiments on three calves from tu­
berculous mothers. Two were allowed to take the milk 
from the mothers. These cows were but slightly affected, 
the udders to all appearances being free from disease, and no 
bacilli were detected in the m ilk when examined under the 
microscope. Both of these calves developed tuberculosis. A  
third calf from a tuberculous mother was not allowed to take 
the mother’s milk, but was taken as soon as born and kept on 
the milk of a cow that had been tested and found to be healthy. 
This calf never showed reaction when tested with tuberculin. 
I t  was slaughtered at the age of three months, and thorough 
examination failed to detect any sign of disease.
This experiment tends to show that calves from tubercu­
lous mothers are not necessarily tuberculous at birth,
251
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but that infection will take place when the udders are healthy 
and when there is no external evidence of disease.
O RIG IN  OF THE DISEASE IN  IOWA.
It  is quite impossible to trace accurately the appearance 
of the disease in our state. We have known of its existance 
among our cattle for twenty-five years, and undoubtedly it 
traces back to a very early period in the history of our cattle 
industry. We first became acquainted with it in herds of well 
bred cattle; especially those that were represented by impor­
ted individuals. Comparatively little was known at that 
time of the history and real danger from the disease, and 
nothing of the modern methods of detection. But long be­
fore there were any laws on our statute books making provis­
ions for control of contagious diseases, we assisted man)' of 
our breeders in their endeavors to get rid of tuberculosis by 
selecting out and destroying the affected individuals in their 
herds. The introduction of ^ imported animals was doubtless 
an important factor in the introduction of the disease.
TO WHAT EXTENT DOES THE DISEASE PREVAIL IN  IOW A?
The work done through this department during the last 
eighteen months; the occasional discovery of a seriously af­
fected herd, and more frequently less severe outbreaks, have led 
to the frequent repetition of this question.
While a considerable number of tests have been made, 
and these in various parts of the state, we are not yet in poss­
ession of a sufficient amount of evidence on this point to fur­
nish more than an approximation to a definite answer. The 
evidence of the existance of tuberculosis has been demonstra­
ted over and over, but to attempt to deal w ith percentages, 
would be to enter the field of conjecture. I t  must be kept in 
mind that tests have been made where some form of disease 
was known to exist, or was believed to be present. The 
unsuspected herd has not as a rule been tested. Under
252
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these circumstances, the number of cases found to be diseas­
ed in proportion to the whole number tested, w ill greatly ex­
ceed the general average of cases in the state to the entire 
number of cattle. Again, the proportion of affected individ­
uals in a diseased herd, varies greatly- The time during 
which the disease has existed, the conditions under which the 
animals have been kept, whether closely confined or in the 
open fields; these and many other conditions w ill have a 
marked influence on the degree to which the herd has been 
invaded. We append the figures taken at random from, test­
ed herds, that will show the extent to which the disease pre­
vailed in these instances.
About fifty herds have been tested in the counties of 
Blackhawk, Kossuth, Story, Boone, Page, Harrison, Sac, 
Wappello and Floyd. Taking 873 animals as they occur in 
these herds that were subjected to the test, 122 reacted and 
were pronounced tuberculous. These facts give some sugges­
tions as to the distribution of the disease, and the per cent 
that may be reasonably expected to react in herds that are 
reported for examination.
HOW THE INFECTION IS EXTENDED,
A  living vegetable organism, the bacillus tuberculosis is 
the reproductive agent which gives rise to the disease. When 
this germ finds lodgement in suitable tissues, and is uninter­
rupted by any antiseptic agent, or opposing force, it tends to 
multiply w ith a certain degree of rapidity, and the results in 
the affected tissue, is the deposite of tubercle. Any organ of 
the body may be assailed, though lymphatic and other gland­
ular tissue, the lungs, liver and spleen are parts- particularly 
prone to be the seat of disease. Any animal affected with 
the disease becomes a center of infection from which the dis­
may spread. Its distribution is never rapid, but a single case 
in a herd is certain to be followed by others in the course of 
time if unrestricted co-habitation is allowed. The bacilli are 
c oughed up or expelled from the body through other channels
253
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These may be at once conveyed to the body of a susceptible 
animal, or they may lie in a dried and dormant condition for 
months and be revived into activity when implanted in a suit­
able soil. Every individual going out from an affected herd 
becomes a menace to the animals with which it is brought in 
contact. Doubtless the sale of breeding stock has had more 
to do with the general distribution of the disease than any 
other one agency. A  general indictment cannot be entered 
against the breeding stock of the state, but many of our 
breeders can testify to the trouble they have experienced in 
their endeavor to free their herds from the scourge.
INFLUENCE OF MANAGEMENT ON EXTENDING INFECTION.
The fact is admitted by investigators generally, that the 
character of the buildings exert a certain influence either for 
or against the dissemination of the disease.■ I t  s a universal­
ly admitted fact that cattle kept in ill ventilated underground 
barns, with inadequate air space, furnish favorable conditions 
for increased contamination. This has been our own obser­
vation in conducting examinations on herds so situated. This 
fact has been emphasized to the extent that some have come 
to the conclusion that this cause alone furnishes practically 
all the explanation that is necessary to account for the dis­
ease in our herds. Not so. Bad sanitary conditions can no more 
orginate the specific poison of tuberculosis than the virus of 
small pox can be developed by the same methods. Both dis­
eases m a j be aggrevated and the cases multiplied by such ex­
posure, but neither disease can be so generated. I t  is by no 
means true that extensive invasion of any given herd is to be 
found only when the animals are kept under such conditions. 
Some of the very worst outbreaks we have investigated were 
confined to animals that had never been kept in barns. In  
one herd of forty-one animals, six had died during the lat­
ter half of the summer, and ten more were found diseased 
by the tuberculin test. These were all slaughtered and 
the tubercular conditions verified by post mortem examin­
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ation .T h is  herd was at pasture and had never been kept 
indoors. From another herd of twenty-eight animals 
five died in the course of three months. The 
tuberculin test found nine additional cases. These had never 
been kept in any better quarters than in an open plank barn. 
Here were two herds that led practically an out of door life, 
yet they were both rapidly dying out. The Station has made 
abundant observations of a similar nature in other instances. 
If an infected individual is brought into a herd of perfectly 
healthy animals, it becomes a menace to the health of that 
herd, no matter what the conditions are under which the cat­
tle are kept, so long as they co-habit in an unrestricted way. 
Let no man flatter himself that his herd is safe in the pres­
ence of a single case of tuberculosis, no matter what the ex­
tent of acres over which they may range. True, these favor­
able conditions will lessen the chances of infection, but they 
cannot remove them. Several instances have come under our 
observation where badly affected animals came from the best 
kept breeding herds in the state.
Cases that are fairly established may be hastened rather 
than retarded by out door conditions when these mean expos­
ure to all the inclemency of the unfavorable season. The 
protection of a comfortable barn, though not in the very best 
sanitary condition, may prolong life beyond the period that 
would be reached, were the creature forced to fight for exist- 
ance against storms and sudden changes of temperature.
WHAT ARE THE SYMPTOMS OF THE DISEASE?
This is one of the questions most frequently asked by the 
farmer. It is a difficult question to answer, because of the 
extent of detail involved in making a full statement of the 
case. From what has been previously said in these pages, 
it will be understood that almost any organ of the body 
may be the seat of disease. The symptoms will be corres­
pondingly various. The pulmonary type, or that form of
255
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-the disease in which the lungs are extensively affected, may 
be said to be the typical form. In  nearly all cases where the 
the disease is allowed to run its course, the evidence of lung 
affection will become apparant before death relieves the ani­
mal. This form of the disease is attended with difficult res­
piration, high temperature, frequent and feeble pulse, pain­
ful cough, failure of milk, emaciation, diarrhoea and finally 
death. Occasionally the first symptoms may be severe lame­
ness from tubercular deposite in the articulations. Swelling 
and abscesses about the throat and the udder of cows, are not 
unfrequent manifestations. When non-vital organs are the 
first seat of the disease the animal may continue in a fair 
state of general health for months, and even years. Doubt­
less there are occasional cases of final permanent recovery. 
The disease in nearly all cases assumes a chronic type, which 
is misleading to the owner. But it must be accepted at once 
and for all, that it is impossible to detect any considerable 
proportion of the cases at any given time, by the most search­
ing physical examination of the expert. If  it is the fixed pur­
pose of the owner to find the real extent of the infection in a 
diseased herd, he must have recourse to slaughter, or apply 
the tuberculin test.
RELATION OF MEAT AND M ILK SUPPLY TO PUBLIC HEALTH.
That the mortality in the human family from tubercu­
losis exceeds the death roll from all other infectious diseases 
put together, is a generally admitted fact. Statistics place the 
death rate from this cause as high as fourteen per cent. A t some 
of our Indian agencies where the habit of eating uncooked 
meat is a general one, the mortality statistics show that 
fifty per cent of the deaths is due to tuberculosis. I t  is a very 
difficult matter to determine approximately how much of the 
mortality from human consumption is to be attributed direct­
ly to infection from the lower animals. The causes in most 
of the cases are so hidden in obscurity that a definite expla­
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nation is impossible. But there is abundance of positive 
proof and still more collateral evidence to show that the food 
supply derived from the animal kingdom is no small factor in 
the distribution of the disease.
There are few experimenters, who have been close obser­
vers of these phenomena, who cannot cite cases that point at 
laast in  the direction of these conclusions.
One case came under our observation, where five young' 
people between the ages of twenty and thirty years died of 
consumption from one family during- a period of two years. 
Not a trace of the disease had ever been known in the family 
of either the father or mother of the victims. On the farm 
where the deaths occurred we found seventeen cases of tuber­
culosis in the herd of cattle, and others had died before the 
investigation was made.
Another bit of history in connection with a diseased herd 
that was under test, is worthy of mention. A  mother and 
child died; the mother from undoubted consumption; the child 
from intestinal trouble highly suggestive of the same disease. 
The cow that had supplied m ilk to the mother and child was 
tested and found to be tuberculous. . Post mortem examina­
tion of the cow revealed a badly tuberculous condition of the 
udder. Similar observations on the part of other station 
workers and practicing physicians have been made so fre­
quently that the conclusion is unavoidable that to some ex­
tent to our meat supply, and in a much larger way to our 
milk supply can be traced many of the cases of tuberculosis 
in  the human family.
HOW CAN HEALTHY HERDS BE SECURED, AND HOW CAN THEY BE 
KEPT FREE FROM DISEASE?
This is the practical question toward which all the others 
tend. It is of little consequence to know that disease exists 
unless that knowledge can be made to aid us in averting the 
evils we have found. The means by which total extermina­
tion of the disease can be accomplished, do not seem to be in
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sight. So long as there remain cases of consumption in the 
human family, there remains the possibility of occasional re­
infection of bovines. But the probabilities of infection from 
this source are remote, and should not be taken as arguments 
against any restrictive measures that m ight be adopted.
While absolute extermination of the disease at once may 
not be practical, we believe it to be entirely feasible to so far 
restrict its dangers, as to render them of slight consequence. 
The state has already with small expense, eradicated the 
disease in a considerable number of dairy herds. And what 
is of more value to the public at large than freeing these 
herds from disease, it has demonstrated the possibility and 
the practicability of the plan, and has done much to educate 
the people as to the scources of danger. The result is that 
many owners of herds have voluntarily, and at their own 
expense, had the tuberculin test applied, and the diseased 
animals destroyed. The work the state has done, is in this 
way being supplemented; and the practice of testing dairy 
cows is likely to have a very large increase in the future, 
without the aid of compulsory measures. Once the herd is 
free from disease, it can readily be kept in this condition by 
exercising due precaution in the introduction of fresh stock. 
Dairymen who have had unfortunate experience with the 
disease, have adopted the practice of admitting none but 
tested co\ys to their purified herds. This practice, if uni­
formly adopted would very soon render the dairy herds of 
Iowa free from tuberculosis. If in addition to these precau­
tions, similar vigilence were exercised over the introduction 
of breeding stock to the herds, the chief sources of infection 
could thus be shut off. I f  restrictive measures of this kind 
were applied to these two classes of cattle, practically all the 
cases of tuberculosis in the state would soon be found, and its 
ravages reduced to the minimum. The measures adopted in 
a few score of dairy herds in the state, if applied to the re­
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mainder, would go very far toward eradication. I t  is possi­
ble to reach most important practical results without the ex­
penditure of large sums of money or the sacrifice of impor­
tant interests.
A ll animals suffering from the disease in any of its stages 
should be at once removed from contact with other cattle. It 
is our judgement that any plan which contemplates keeping 
tuberculous animals on the farm, and attempting to avert 
danger by seggregation and other like precautionary meth­
ods, w ill defeat its own ends. The less the number of possi­
ble sources of infection in the country, the more successful 
w ill be the efforts at eradication. Buildings where tubercu­
lous animals have been confined, are to be regarded as infect­
ed, and no healthy animal should be assigned quarters in such 
enclosure till thoroughly disinfected.
I t  is true, a single test may not in every instance free the 
entire herd. After-infection may take place. It would be 
wise in those cases where a number of badly affected animals 
have existed, to take the precaution of applying additional 
tests some months after the first, A ll this involves care, the 
expenditure of a certain amount of money, and the occasional 
loss of an animal. But the animal already suffering from an 
infectious and highly fatal disease, can not be considered to 
possess any high value. The inconvenience and expense at­
tending such precautions are small in comparison with the 
loss and risk involved in allowing the disease to run its nat­
ural course in the herd, and the sale of dangerous products 
for human consumption.
The following tables with accompanying explanations 
and comments, w ill be of especial interest to veterinarians 
and those who may desire a more thorough understanding of 
the tuberculin test. The amount of tuberculin used, the time 
and extent of the reaction, etc., can be learned by a careful 
perusal of the tables:
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T A B L E  PM o.|  1.
NO. DATE BREED AGE
Yrs.
Sex AM’T
INJ’D
TIME Tem. before In j ’ct Temp after Injection ,•2 *5 H I
Rise HlSP
<bv. 
Max
OF
INJ’N 8 a m  l*30p m 8 p m 8 a m |ll a m|l p m|4 p m
■0'S
«
*<2
Av.
1 Sept. 21, ’94 Grade, s h 7 fe. 2 cc 10 pm 101.2 102 101.2,104.2 106.6 106.8 105.6 101.4 102 106.8 5 .4 4 .8 IS
2* II II 8 I< 2 cc 100.8 102.4 101.4 100.8 101. t 101 101.4 101.5 102.4 102.2
3t 1“
It 6 II 2 cc «« 101. 102 102.6 101.2 101.6 102 103.8 102.1 102.8 103.8 1.7 1 18
4J U «« 7 tt (4 • 1 102 104 104 101.2 101.2 101.8 103.4 103 104 103.8
5 II II 7 II II II 101.6 102.2 102.4 105.6 107.2 107 107 102 102.4 107.2 5 .2 4 .8 13
6 « II 8 II II II 101.4 101.4 101 101 101.4 103 102.6 101.3 101.4 103 1.7 1.6
7 f II i( 6 II II II 101.2 101.2 102.4 101.2 102.4 105.4 106 101.6 102.4 106 4 .4 3 .6 18
8 II <( 6 II II (1 102 102 102.2 101.6 104 106.4 106.4 102 102.2 106.4 4 .4 4 .2 15
9 it II 7 II II ii 101.6 102.2 102.2 102.4 105.8 106.4 107 102 102.2 107 5. 4 .8 16
10 II (( 10 II II II 101.4 101.4 101.6 105 105.6 104 104.6 103.4 101.6 105.6 4 .2 4. 13
11 •< II 7 II II
II 101.2 102.2 101.6 104.4 106.6 106.4 105.6 101.6 102.2 106.6 5. 4 .4 13
12 II «« 6 II II
II 101 101.8 101.4 105.8 107 107.4 105.6 101.4 101.8 107.4 6 . 5 .6 15
13 (1 II 6 II II II 101.4 101.6 102 101.8 103.8 105.8 105.4 101.6 102 105.8 4 .2 3 .8 15
141 (1 II 7 II II II 101.2 101.4 102.4 101 101.8 102 103.8 101.6 102.4 103.8 2.2 1.4 18
15§ « II 8 <1 2*ccit
II 101.6 102 102.2 101.4 102 102.8 104 101.9 102.2 104 2.1 1.8
16ff u II 9 II
II 101 102 101.6 100.8 101.6 102.2 104.2 101.4 102 104.2 2 .7 2.2 20
17 11 tt 5 II II 102 101.8 103 101.8 102.4 104.8 105.6 101.9 103 105.6 3 .7 2.6 18
18 1 II (< 6 II 2 cc II 101 101.8 102 101.2 102 102 103 101.6 102 103 1.4 1. 18
19 * (( II 5 II 2%cc II 101.6 101.8 102 102.2 103 103 105 101.8 102 105 3 .2 3. 18
20 5 « tt 5 II II II 101.6 101.8 101.8 101.2 101.6 102.2 102.4 101.7 101.8 102.4
•21 Jt II tt 10 I. II II 101.8 102.2 102.4 102 102.4 103.2 105.2 102 102.4 105.2 3.1 2 .8 18
22 1. II 4 II l^ c c
II 101.2 101.6 102.2 105.2 107.4 107 101.6 102.2 107.4 5 .8 5 .2 13
23 5 II it 12 II 2 cc II 101.4 101.8 102 102.2 102.2 102.4 103.2 101.7 102 103.2 1.5 1.2 18
24 (( II 8 II 2 II 101.8 101.8 102.4 103.6 105.4 103.4 102 102 102.4 105.4 3 .4 3. 13
25 <4 .1 13 II 2 cc Ii 101.8 102 102 105 106.6 106.6 106.6 101.9 102 106.6 4 .7 4 .6 13
26 6 <1 <1 7 II 2* II 101.4 102.6 102.4 101.4 102 102.4 104.8 102 102.6 104.8 2.8 2 .2
28 it II 5 II IVcc II 102 102 102.2 105.4 106 106.2 106.2 102 102.2 106.2 4 .2 4. 13
29 7 <1 II 9 II ! cc II 101.6 1 0 7 . 4 102 101.4 102 103.4 104.4 102 102.4 104.4 2 .4 2 . 18
30 14 <« 13 II 2#cc II 101.4 100.2 ]102 101.21 102 102.2 101.6 101.21 102 102.2i
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31 Sept. 21, ’94 
i i
G. S. Horn 7
fe
ii 2 c c. 10 p tn 101.2 101.8 102.2 103.4 106.4 107 105.6 101.7 102.2 107 5.3 4.8 '
32 t f 8 ii 2 *• t t 101.8 102 102.2 102.2 105.6 106.8 102 102.2 106.8 4 .8 4 .6
33 i i f t 9 2 “ t t 101.6 100.6 102 102 104 106 105.6 101.4 102 106 4.6 4.
34 i t i t 9 2 “ t t 101.6 102 102.8 103 106.6 107 106 102.2 102.8 107 4 .8 4 .2
35 t t i f 6
bu'l
2 “ 101.8 101.2 101 102 106.8 105 4 107 101.3 101.8 107 5 .7 5 .2
36 i t ii 3 2'4 “ t t 101 102 101 101.8 102.2 1 0 381 03 101.4 102 103.8 2 .4 1.8
37 t t ti 1 fe. 1 “ t i 102.6 102 102.2 101.2 101.6 103 4 103.8 102.4 102.6 103.8 1.4 1.2
38 t t i t 2 i i 1^  “ i i 101.4 102.2 102.* 101.2 101.4 102.2 102.4 102 102.4 ■102.4
39 <« i t 2 i i “ 101.8 102 102.2 101.8 101.6 102 102 102 102.2 102
40 n ii 1 i'A
i t 102,8 102 102 101.6 101.2 105 4 103 102.4 102.8 1054 3 2 .6
41 i t ii 1 a i t 102.4 101.6 101.8 101.4 101.6 101.2 102 101.9 102.4 102
42 • t i ( 7 t t 2^  “ i t 101.8 101.6 102.8 102.2 101.8 102.2 102 102.1 102.8 102.2
43 t t lit 13 i i 2 “ t i 101.6 102 101 100.8 101.2 102.8 102.2 101.5 102 102.8 1.3 . 8
44 t t ii 12 ii f t  t i i t 101.4 100.6 102.4 101 101.8 102. 102.6 101.4 102.4 102.6
45 t t t t 7 i f 2 “ t i 101.2 100.4 101 101.4 103.8 107 106 2 100.9 101.2 107 6.1 5 .8
46 (4 ii 9 t t 2 ^  “ ii 1 1.8 101.6 102.8 101.2 102 102.6 102.2 102.1 102.8 102.6
47 i t a 9 i t t t  f t t t 102 101.6 102.4 101.4 101.8 103 102.4 102 102.4 103 1 .6
||48 ti f t 4 i t & “ t  i 101 101.2 101.2 100.8 101.6 102.4 104.2 101.1 101.2 104.2 3.1 3
49 “  1 “ 4 i t i t  < i t . 101.8 . 101.8 101.4 101.8 .101.8 103.2 102.8 101.6 101.8 103.2 1.6 1 4
50 i f i t 12 11 2X  “ t i 101.8 102.8 103 101.4 102 102.4 104 102.2 103 104 1.8 1
51 f t a 5 t t 2 t i 101.4 101 101.8 101.4 101.4 102 102 101.4 101.8 102
52 tt n 6 ii ti *i t t 101.6 102.4 102.2 104. 106.6 107 106.8 102 102.4 107 5 4 .6
§§53
18
15
15
15
15
IS
18
18
15
lAt 6:30 was 101.2. ++At 6 :30 was 105.2 *At 6 :30 was 103 8. Calf 2 days old 8At 6 :30 was 101.4, after beinK watered at, 5 p. in. *At 6:30 was 102 2, Owner 
reported trouble with udrtor during summer. +At 6 :30 wiis 101.6. P. m. showed oaseous deposit in lung. 1. At 6;30 was 103. 2. At 6:30 was 
104.4. 3. At 6 :30 was 101.8. 4. At 6:30 was 104.4. 6. At 6 :30 was 101.4. 6. At 6:30 was 104.8. 7, At 6 :C was 102.6. No. 1ST not injeoted.
iNot tested.
At 6:30 was 103.4.
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TABLB No. a.
Date. Breed. agreyrs
fex A in ’t
In j ’d
Time
of
In j.
Tem. Before In j. Tempt. A fter In jection
5 p. m
| 1 
A
v
. 
b
e
fo
re
.
M
a
x
.
be
fo
re
.
M
a
x
.
a
ft
e
r Kise 
nbv. 
A v.
Rise
abv
Mmx H
o
ur
s 
hi
 t
e
r.
10 H i  P. ma.m.1 r
8 p. m 8 a. m|l0a.m 12 M. 2 p. m
1 Dec 14 ’94 Grade 5 fe l¥ cc 10:30 102.4 101.4 102 101.8 102 8 104 2 106.4 101.8 102.4 106.4 4 .6 4. 113
2 f« S. Horn o a cc p.m. 102 101. 6 101 8 102.2 102.2 101.6 101.4 101.8 102 102
3 ft tt 7 tt 2 cc ft 101.8 101.6 102 101 8 101.8 101.8 102 101.8 102 102
4* f ( tt 10 tt IJ^cc ft 102 101.8 10 2 103.4 103.8 103.8 102.8 101 9 102 103.8 1.9 1.8 12
5 ft tt H a 2 cc if 102.4 101.8 102.2 102 101.4 101.6 101.2 102.3 102.4 102
6 ft tt 7 a 2 cc ft 102 101.8 101.4 102 101.8 101.8 102.4 103.8 101.8 102 103.8 2 . 1 .8
7f
it f i 4m a Xcc if 103.2 10S 102 102 8 103.2 102.4 102 7 105 103.2
8 it tt 5m tt ■/cc ft 103.4 103.6 103 103.2 103 102 103.5 103 6 103.2
9 tt tt 4 tt lj£cc ft 101.4 100.6 101.6 102.8 103 103.8 101 101.4 103.8 2 .8 2.4 16
10 u it IX m 1 cc
t i 101.8 101.2 100.8 101.4 101.8 102 101.6 101.5 101.8 102
11 ti tt 7 fe. ’ cc it 102.6 100 101.4 101.8 102.8 103 102.8 101.3 102.6 103
12 it tt 2 ‘ cc if 103.4 103 102 103 102 102 102.4 103.2 103.4 103
13 a tt 2 a 154cc if 102.6 102.8 102.4 104 105.4 106 105 102.7 102.8 106 3 .3 3 .2 16
14 tt tt 4 a cc ft 104 103.2 102.4 102.8 102.4 102.8 103.3 104 102.8
15 t i tt tt IJ^cc ft 102.8 101.8 101.6 101.8 102 101.8 102 102.3 102.8 102
16 a tt 6 m tt ^cc ft 104 102 103 102.8 102.4 102.4 102 103 104 103
17 »t it 5m it %cc ft 103.6 102 102.2 102.6 102.4 102 101.2 102.7 103.6 102.6
18 ti tt IK
a cc (f 103.6 102.2 105 106.6 106.4 106.8 102.7 103.4 106.8 4.1 3 .4 16
19 tt *f V/z m . cc
ft 102.6 102 101.8 101.8 101.8 102.2 102.6 102.4 102.6 102 6
20 tt it v/2 <t cc ft 103 101.4 102.2 101.8 101.6 102 102.2 102.2 103 102.2
21 it it 6 in >» Itfcc ft 103.4 102 102 102.4 102 103 103 102.7 103.4 103
22 a it 2/4 fe. l f i c c ft 103 101.8 101.4 102 101.4 101.8 102.6 102.4 103 102.6
23 a tt 7 tt 2 cc ft 102.4 102.4 101.6 101.2 101.8 103.2 104.2 102.4 102.4 104.2 1.8 1.8 IS
24 tt • t i #
tt 1/^CC ft 103.8 101.8 102.4 101 102.2 101.8 102.2 102 8 10’.8 102.4
25 a ti 7 m »t >*tCC ft 103.2 103 102.4 102.8 103 6 105.3 104.8 103.1 103.2 105.3 2.1 2. 16
26 a it 4tn tt % cc ft 104 102 102.4 102.6 102.8 102.2 102 103 104 o cc
271 a 5m tt H c c ft 104 102 8 102.8 103 102 102 102.6 103 4 104 103
28 ft it 6m it % c c ft 104 2 102 102.8 102.8 102.4 102 6 102 103.2 104 2 102.8
29 a tt
tt
Gai m YiCC
ft 104 102 102.4 102 101.4 102 103.4 103 104 103.4
22
Bulletin, Vol. 3 [1894], No. 29, Art. 2
http://lib.dr.iastate.edu/bulletin/vol3/iss29/2
30§ it a 5m fe. it 103.6 103 103.4 104.4 103.9 103.8 105 103.3 103.6 105 2 .7 1.4 18
31 H it 3 it 1 cc 103 102.2 102.6 103.3 103.8 105 J0 4 .6 102.6 103 105 2.4 2. 16
32 a a 3 bul 2^ce *( 102 102 104 105.6 106.6 107.4 • 102 102 107 4 5 .4 5 .4 16
33 a a 9 fe. 2 cc (( 102 2 101.4 100.4 101 101.4 102.9 102.3 1 1 8 102.2 10 .9
34 it <( 6 u &cc it 103 102 2 101.2 101.8 102.8 102 102 6 103 102.8
35 a u 5 it %cc it 102.8 101 2 101 101.6 101.4 101 101.4 102 102.8 102
*Was turned dry because unthrifty.
tCalf of one of the cows that died ; sucked until 4 months of age. 
iCiil f of one of the cows that died.
•Sucked a cow that was killed tuberculous.
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P^o. 3.
NO. DATE b rBBD AGR 
V rs
|sex
1 Time 
AMT. oi 
i n j ’d lnj’ct’n
TEM. before In jec t Tem pt, after Injection.
A
v
.
B
e
fo
re
M
a
x
.
B
e
fo
re
M
a
x
.
A
ft
e
r ttlse
abv.
Av
m
u
10 a m|2 p m | 6 p ir 8 a m 110 a m| 12 m | 2 p m |4 p m
1 Nov. ’94 3 fe. 2>£cc. 10 p ill 101.5] 101.4 103 101.6 101.6 102 , 102 102 101.9 103 102
2f ti G. S. Horn 4
t. (t 103 103 103
3 ti ti 3 tt 2 “ it 102.21102 103 101.4 102 101 102 101 102.8 103 102
4 tt tt 4 tt 2 “ ti 102 102.2 103.1 101.8 102. 4 102.4 102.4 103 102.8 103.1 103
5 it n 6 tt l'/ i “
tt 102.5 101.3 101.4 100.6 100. 2 100.6 102.2 101.2 101.7 102.5 102.2
6 it mixed 5
fe.
1>2 “ a 102 102.2 103 101 101. 6 102.5 104.4 101 102.8 103 104 4 1 .6 1.4
7
it *• 5 1)4 “
tt 102 103 102.2 101.4 102 99.4 102 101.6 102.8 103 102
8 a S. horn. 8 2 “ it 102 102 102 101.6 102.2 103.4 103.8 104 102 102 104 2 2
9 11 “ 5 2 “
tt 102 102.5 102 103 102.2 101 105.2 104 102.1 102.5 105 2 3.1 2 .7
10 tt 9 in bull 1 cc tt 103 104 104 101.8 102 102.8 102 101.2 103.7 104 102.8
11 ti n 6m 12 m a 102.2 102.5 102.2 106 108 108.2 106 105.6 102.3 10.5.5 108.2 5 .9 5 .7
12 •t tt ly r 1 cc a 102.5 102.5 102.4 100.8 100.4 101 101.4 103 102.4 102.5 103 .6 .5
13 ti a ly r 1 “ a 102.2 103 103 102.4 101.6 102.4 101.4 102 102.7 103 102.4
1* tt4 Jersey. 6m 12 m a 102.2 101.3 102.8 104 105 100 105 105.2 102.1 102.8 106 3 .9 3 .2
15 a it 6m f e it it tt 100 101.5 102.4 102 103. 2 1052 105 4 105.4 101.3 102.4 105 4 4.1 3
16 a mixed. 6m it it a 1 2.5 102 102 102.4 102.4 104.4 101 103.2 102.1 102.5 104 4 2 .3 1.9
17 tt S. Horn. 3m 10 “ a 102.5 102.2 102.2 102.4 102 .-4102 101.2 102 102.3 102.5 102.4
fW as  not injected.
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TA B L E  rgo. -a.
NO. DATE AGE
Yrs.
Sex
AM’T
INJ’D
Tim e
op
INJ’N
Temp before In  j ’ct Temperature after Injection
A
v
.
B
e
fo
re • £« 5
KIM
C2
M
a
x
.
A
ft
e
r RIr<
abv.
Av.
Rtsp
bv. 
Max
H
o
u
rs
 
1
 a
ft
e
r.
9 a m \2 p m|8'30pn ’ ■•80 
t>. m.
9:30 \ 11:30 3:30 5:30
i t
Mch. 30, ’94 7 fe
? «
9pm 101 102 103 10i 4 1A * 102 104. 103.2 102.4 102 103 104 2 1 . 15
2* tt 6 tt 2K cc • t 101 102 102.8 103 103 104.6 105.6 105 102.6 102.8 105.6 3. 2 .8 18
at
tt 6 l(
1 cr
tt 101 103 102.8 10i 2 102.4 103.4 102.b 103.4 103.4 102.2 103 103.4 1 2 .4
4 ii 6 <1 ,^CC ■ « 100. 101 103 a°0.6 102 101.6 101 102 102 101.6 103 102.
S ii 11 it i cc
tt 101.6 103 102.4 q9.8 100.4 101 104.6 105 104 6 102.3 103 105. 2 .7 2 18
6 ii 6 ii << 102 102.8 102.6 • ?9.8 101.4 101 102 102 102.2 102.4 102.8 102.2
7 ii 6 it 1#CC it 102.6 104.6 IO4.4 103 4 104.8 106.4 106 4 106 106.8 103 8 104 6 106.4 2 .6 1.8 20
8 ii 4 tt tt n 101.* 103.8 IO4.4 103.4 103.4 105.2 105.4 106 103.3 104.4'105.4 2.1 1 18
9 ii 3 tt 2^CC i i 102 103 102.4 1U 2 101.8 102 102.2 102 4 102.2 102.4 103 102.2
10 ii 4 ii lj£cc a 101.4 102.8 103 1°1.4 103.8 105 106.2 105 105 102.4 103 106.2 3 .8 3 .2 1711 7 II 1>^cc a 103.4 104.8 103.8 *048 1046 105.8 106 105.4 104.6 104 104.8 106. 2 . 1.2 1712* 7 #CC it 102.2 103.8 102.3 ? 0 2 .2 102.4 102.8 103 102.8 101.6 102.7 103.fi 10315 6m ** tt tt 102 102.2 103.4 *02 103.2 104 104.2 104 104.2 102.5 103.4 104.2 1.7 .8 17
16 ly r ^c c tt 102. * 102.3 103.2 *01.8 112.6 102.8 104 103.4 103.6 102.7 103.2 104. 1.7 .817 6m ** &cc a 102.: 103.2 103 101.6 102.2 102 103 102.8 103.6 102.8 103.2 103.6 1.4 .4
18 (i #cc a 101.fr 103.5 102.6 103.6 102 103.8 103.8 102.8 104 102.6 103.5 104.8 1.5 .919 it ii it a 103. * 102.8 103.2 102.6 104 105 105.8 104.6 104 103.1 103.4 10 5 .82 .7 2.4 1720 10m it << a 103 103.4 103.2 99 101.8 102.4 103 103.2 103.2 103.4 103.2
21 6m « K c a 103.4 103.4 103.2 102 102.6 102.8 104.2 103.4 102.2 103.3 103.4 104.2
22 >1 it It a 102.2 10’ . 4 10? 99.8 102.2 102 102.6 102.6 102.4 102.2 102.4 102.6
23 it it a 102.2 104.2 [02 101 L02 102.8 103 103.4 103 102.8 104,2 103.4
24 i< if ii 102.3 L03 102.2 99.8101.6 102 103 102 101.6 102.5 103 103
25§ 4m “  1 tt “ 103.8 103.8 102.4 100 '101.4 103 105.4'105.4 106 103.3 103.8 116. 2 .7 2 .2 17
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T;'^ vi3T^is isto. *
NO. DATE BREED agreyrs Sex
Amt
In j ’d
Time
of
Ini’n
Temp before In j ’ct Temperature after Injection
A 
v.
 
B
e
fo
re
M
ax
.
B
e
fo
re
M
ax
.
A
ft
e
r Rise
abv.
Av.
Kise
: bv 
Max
i*
= •<9am 1 p m | 9 p m |8 a m 10 a m | 12 in 2 p m 4 p m
1 Feb. 14 Jersey 5 fe 2 cc 10 103 102.4 100.6 101.6 103 102.6 103.4 103.2 101 103 103.4 2.4 .4
2 if Scrub 7 “ ltfcc p.m 102.4 102.2 100.2 101.8 102 102 101.6 102.4 101.6 102.4 102.4
3 «( << 8 tf “ cc ti 103.2 103 99.4 101.4 102.2 102.4 102.4 102.4 101.8 103.2 102.4
6 U n 5 ** 2 cc it 103.4 102 101 101.2 102.2 102.4 102.2 102.4 102.1 103.4 102.4
7 ft (< 6 ft 2 cc it 103.2 103 101 101.8 102.4 102.2 102 102 102.4 103.2 102.4
8 ft << 7 ft 2 cc it 103 102.4 99.8 101 102.4 102.4 102 102 101.7 103 102.4
9 11 »« 3 tf l ^ c c i i 103 102 101.2 101.8 102.6 102.8 102.4 102.6 101.2 103 102.8
10§ tf Jersey 3 it I X  CC it 102.6 103 100.6 101.2 102.4 102.2 102 103 102 103 102.8
11 ft Scrub 6 ft 2 cc 11 102.6 103 101.2 101.6 102.8 102.8 102.4 102.8 102.4 101 102.8
12 ft Jersey 8 ‘ 2 cc 102.6 102.6 101 103.4 105.4 106 105.6 105.6 102 102.6 105.6 3 .6 3. 14
13 ft Scrub 8 ft 2 cc “ 10V2 103 100.4 101.8 105.4 105 8 106 105 102.2 103.2 106 3 .8 2 .8 16
14 (t “ 12 “ 2 cc ti 102.6 102.2 101.2 102.8 105 4 105.4 105.4 105 102 102.6 105.4 3.4 2 .8 12
15 tt Jersey 5 “ 2 cc ii 103 102 8 100.6 103.2 105.8 106.6 105.8 106.2 102.1 103 106.6 4 1 3 6 14
16 i< Scrub 12 “ 2 cc it 102 101.8 100.2 101.4 103.2 104.8 105.6 105.4 101.3 102 105.6 4 2 3 .6 16
17 tt ft 9 tt l^ c c t i 103.8 103.2 100.8 102.4 103 103.2 103.2 103.6 102.9 103.8 103.6
18 11 ft 10 ft 1X  cc it 102.6 102.2 102 105.4 106.4 105.8 105.2 105.2 102 2 102.6 106.4 4 .2 3 .8 14
19 (» S Horn 5 ti 2 cc ti 103.4 102.4 101 102.2 lfl3.2 102.6 103 103 102.2 103.4 103.2
20 (4 Scrub 8 M 2 cc
tt 101.8 101.6 100.4 101.4 106.2 105 103.4 104.6 101.2 101.8 106 2 5. 4 .4 12
21 ft Jersey 9 ii 1XCC
tt 104 102.8 100.6 105.2 106.2 107 106.8 106.2 102 8 104 107 4 .2 3. 14
22* if Scrub 6 tf 2 cc ft 102.6 102 101 103.2 106.4 106 4 106 104.6 101.8 102.6 106.4 4 .6 3 .8 12
23 ti S Horn 6 ii 2 cc tt 102.2 102 100.8 02.6 105.6 106 6 106.4 105.6 101 6 102.2 106.6 5. 4 .4 14
24 tt S. Horn 6 fe. 2 cc 10pm 104.2 102.2 101 102.6 103.8 105 106.2 105.4 102.8 104.2 106.2 3 4 2. 16
25 ti ft 12 « 2 % c c ft 102.8 101.6 101 102.8 105. 6 105.4 106.2 105.4 101.8 102.8 106.2 4.4 3 .4 16
26 • i it 12 ti l^ c c tt 103.4 103 100.8 103.6 106 6 106.4 106.4 105.2 102.5 103.4 106.6 4.1 3 .2 12
27 if Scrub 8 ii 2 cc ft 103.4 [02.2 99.6 103.6 107 106.2 106 105.4 101.4 103.4 107 5.3 3 .6  12
28* ft “ 8 ti 2 “ ii 103.4 102.6 100.4 102 102.2 103 103.6 104.6 102.1 103.4 104.6 2.5 1.2 18
291 ft S. Horn 6 it 2 “ if 102.8 102.8 100.2 102 102.6 103.6 104.6 104 101.9 102.8 104.6 2 7 1.8 16
30 <( Scrub. 5 ti 2 “ ft 103 6 103 101 102.6. 103 6 104 2 103.8 103.2 102.5 103.6 104.2 1.7 .6 14
31 «( f I 12 ti 2 cc tf 103 102.6 99.6 101.8 102.4 102.4 102 102 2 101.7 103 102.4 17
32 (( S. Horn 7 .t 1&CC ft 102.6 102 101 102 103.2 104.2 105.2 105.4 101.8 102.6 105.4 3 .6 2 .8 12
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33 M Jersey 5 if 2 cc 102 102 100.2 105 107 106.6 105.8 106 101.4 102 107 6.4 5.
34 tt Scrub. 6 • f 2 cc (« 103.6 102.6 101.6 103.2 104.2 105 105-6 106.4 102.6 103.6 106.4 3 .8 2 .8 17
35 a ft 9 tt 2 cc «« 102.8 101.6 100 102 104 104.8 104 105 101.4 102.8 105 3 .6 2 .2 17
36 tt (( 12 tt 2 «• (( 102.6 102 101.6 101.4 102.6 103.2 104.8 105.2 102 102.6 105.2 3 .2 2 .6 17
37 it S. Horn 5 tt 2 ii <« 102.8 102-8 100.2 103.2 105.2 105.8 104.8 103.8 101.9 102.8 105.8 3 .9 3. 14
38 if Scrub. 14 tt 2 it (( 103.6 102.8 100.2 101 6 104.4 105.6 106.2 105.2 102.2 103.6 106.2 4. 2 .6 16
39+ •( S. Horn 6 tt 2 tt (t 10t.2 102.8 99.6 102.4 103.2 103 103 102.4 102.2 K.4.2 103
40 ft Scrub. 9 tt 2 << tl 102.4 102.2 100.4 101.6 102.4 103.4 103 103.2 101.6 102.4 103.4
41H ft Jersey 10 tt 2 it 102.6 102.2 101 102.8 105 106.4 106.4 106.2 101.9 102.6 106.4 4 .5 3 .8 14
42 it Scrub. 7 it 2 I 4 103.3 102.8 99.4 104.4 106.4 106 106 106.2 101.8 102.3 106.2 4 .4 2 .9 12
•Showed symptoms of being in  heat. 
1 A t 4:30, temperature 104.4. 
fGave bloody m ilk.
"[[Probably in  heat.
1 At 4:30 was 103.4.
§ A t 4:30 was 102.
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NO. DATE BREED
AGE
yrs
Sex AMT.
in j ’d
Time
of
lnj’et’n
tem . before In ject’ Tempt, after Injeciion.
A
v
.
B
e
fo
re 0)g.o
ca M
ax
.
A
ft
e
r Kise
abv.
Av.
Rise
abv.
Max H
o
ur
s
af
te
r.
8 am 2:20 p m
8:3J 
p in 8 am 11 a m 2pm
4 :S0 
p. m.
407 May 11 ’94 Ked Poll 6 fe 2 cc 10:30 100.4 102.2 102 102 lo2 101.2 101. o 102.2 101.2
209 ft S Horn 8 ii 2^cc p m 101.4 102.2 101.8 102 101 101 101.8 102.2 101.2
703 it Holstein 7 a 2Xcc tt 101.2 101.4 101.4 101.2 101 101.4 101.3 101.4 101.4
105 it ii 4 ii 2 cc tt 101.8 101.6 101.4 101.4 101.6 102.2 101.6 101.8 102.2 .6 .4 15#
200 tt S Horn 6 ti tt tt 101.4 101 101.8 101.4 101.4 101.4 101.4 101.8 101.4
166 tt Holstein 10 if tt tt 102 102 101.6 101.2 102.2 101.4 101.9 102 10..2 •3 .2
160 tt ii 8 f f ti tt 100.4 101.1 101.6 103 2 102.6 101.2 101 101.« 103 2 2.2 1.6 10
108 tt ii 8 if a tt 101.4 101.8 102.2 101.8 101.6 101 101.8 102.2 101.8
205 tt S Horn 6 if n tt 101 101.4 101.8 101 101.6 101.4 101.4 101.8 101.6
172 tt Holstein 5 if 2 cc tt 102.4 100.6 101.2 101.6 101.4 101.4 101.4 102.4 101.6
152 tt ii 10 ft 2'/cc tt 101.4 101.2 102.4 101 101.4 101 101.7 102.4 101.4
702* tt it 9 • t 2 cc tt 101.4 100.8 101.2 102 102 6 105. 106.6 101.1 101.4 106.6 5.4 5.2
00
297 ti S Horn 4 ff 2 cc tt 101.4 101.2 101.4 10 i 101.8 101.6 101.3 101.4 102
106 tt Holstein 7 tt 2 cc it 101.6 102.4 102.2 101 102.2 101.8 102 102.4 102.2
115 tt ii 11 if “ tt 101.4 101 101.4 101.6 101.6 101.4 101.2 101.4 101.6
301 a Jersey 10 f f 1%CC tt 101.4 102 101.6 101.8 101.6 101.7 102 101.8
155 a Holstein 10 f i 2^cc it 101.6 101.6 101.8 101.8 101.8 101.8 101.7 101.8 101.8
104 • t it 6 it 2 cc ft 101.4 100.8 101.8 101 101.8 101.4 101.3 101.8 101.8
103 (< ii 6 t i 2 cc tt 101.6 101.2 101 101 2 101.4 101.8 101.2 101.6 101.8
217 n S Horn 6 ti 2#cc tt 101.6 101.6 102.2 lu l.6 101.8 101.6 101.8 102.2 101.8
224 11 S Horn 4 if 2 cc tt 102.2 101.6 101.8 102.6 102.2 102.4 101.9 102.2 102.6 .7 .4
354 tt Jersey 5 ti l^ c c tt 101.8 101.4 101.8 102.6 101.8 102.2 101.7 101.8 102.6 .9 .8
403 tt Red Poll 4 »i 2 cc tt 101.8 100.8 101.2 101.4 101.6 101.6 101.3 101.8 101.6
101 a Holstein 8 i . 2 cc n ,103.2 103.6 102 101.8 101.8 103.3 103.6 102
701f ti 4 t 11 i> 2 cc a 101.6 101.4 101.6 101.8 101.8 102.2 105.2 101.5 101.6 105.2 3.7 3.6 19
109 it it ■ 7 .( 2^cc tt 101.2 101.4 101.2 101.8 101.4 101.2 101.2 101.4 101.8
351 it Jersey 8 t i l j ic c tt 101.2 1102.4 101.6 101.2 101.6 101 101.7 102.4 101.6
352 ti i . 8 tt l ^ c c tt 101.2 100.8 100.8 100.6 101.6 101.6 100.9 101.2 101.6
211 it S Horn 9 ft 2 cc tt 101.4 100.4 101.6 101 101 101.2 101.1 101.6 101.2
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259i 11 S Horn 10 fe 2'zicc it 104.6 104.6 104.8 104.2 104.2 104 104.6 104.8 104.2
601§ ii A Angus 5 it 2'/2CC (( 102 102 101.8 101.6 101.4 102 102 101.6
390 ii S Horn 4 b'U i%CC tt 102 103.4 101.4 102 102.4 102.7 103.4 102.4
3°1 ii Red Poll 3 2%cc 100.8 101.6 101 102 101.8 101.1 101.6 102
392 ii Galloway 4 . t .5 cc tt 101.4 101.6 100.8 100.8 101.8 101. S 101.6 101.8
393 ii Jersey tt 2%cc tt 101.6 102.2 101.8 102.2
394 tt Holstein tt 3 cc ii 101.6 100.8 102 101.6 102
* At 7 :15 p. m. was 106 and at5;30 next morning 10i.6. 
*2nd. test.
t7 p. m. was 105.2 and 6:30 next morning: was 100. 
tOne quarter of udder hard and enlarged.
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197 ii Holstein 3m b’U J4cc II 10S
167 ii II 7m fe 1 cc II 103.6
316 ii Jersey
41
7m “ %cc II 102.8
330 *i 5 ID
b’ll
il II 103.6
162 ti Holstein 4m %cc 
• 1
II 102.4
194 ii II 3m
fe
b’ll 
. t
II 104
269 ii S Horn 8ni #cc II 103.8
316 ii Jersey 6m II II
15 it Galloway fv .1 II II
170f ii Holstein Sih it II II
606
191*
<i
ii
A Angus 
Holstein
8rr,
7m
t» II
II
II
<1
102.8 104.2 103 103.6 103 103.4 104 105 103.6
103.8 103.2 103 102 102.2 102.4 103 2 103.8 103
103.2 102.8 102 101.8 102 102 102.9 103.2 102
102.6 1012 102 102 102 8 102 103.4 101.2 102.8
102.8 10+-2 102.4 1028 103.6 103 103.1 104.2 103.6
103.8 101 2 102.6 102.8 102.8 104 104.2 102.8
103.4 103.8 102.6 103.2 103 103 103.6 103.8 103.2
103.2 102.2 101.6 102 2 102 103.2 103.1 102 2
103.6 103.2 102.8 102 8 103 103.6 103.6 103
104.6 103 102.6 102 H 103 10+.6 104.6 103
103.2 102.6 101.6 101 8 102.2 103.2 103.2 102.6
102.8 101.8 102 102 2 102 102.8 102.8 102 2
* In  heat. | Calf of No. 702. fC alf of No. 701 of table No. 6.
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5 No* S.
NO. DATS BREED
ag-c
y r s
Sex
Amt
In j ’d
Time
of
Inj’n
Temp before In jo t’ Temperature after Injection
A
v
.
B
e
fo
re
-
M
a
x
.
B
e
fo
re
M
a
x
.
A
ft
e
r Lllse
abv
Av.
Rise
*t>v
Max H
ou
rs
 
I 
A
ft
e
r1
*
9 a m 1p m 9 p m 8 a tn |10 a m| 12 m |2 p m |1- p m
223 Dec. 19 ’94 S. Horn 7 fe 2%cc 10 103.8 101.4 101.8 101.4 102 103 101.8 101.8 102.3 103.8 103
223* 44 (4 6 44 2 cc p . m 103.6 101.4 101.8 102.8 102.6 102.4 100.6 1.1 102.2 103.6 102.8
225 .4 Holst’n 6 44 “ cc 44 103 101.4 101 102.6 102.8 103 100.8 100.8 101.8 103 103
226 ti S. Horn 6 44 “ cc 44 10t.4 101.4 101 103.2 10’..8 102.4 ,101 101 102.2 104.4 103.2
227 ti “ 6 44 2^cc 44 102.8 101.8 102 101.8 102.4 102.6 101 1.-2 102.2 102.8 102
228 it it 5 44 cc 44 102.6 101.8 101.4 100.2 102 102 101.4 101.4 101.7 102.6 102
229 44 it 5 44 “ cc 44 102.8 101.6 101.8 101.t> 102.4 102.6 101.4 101.8 101.7 102.8 102.6
230f 44 Holst’n 6 44 2 cc ii 103.6 102 102.2 102 103 103 102 101 102.6 103.6 103
231 44 S. Horn 8 41 2 cc 44 102.6 101.2 102 101 2 102.2 102.2 100.8 101.8 102.2 102.6 102.2
232$ ( I it 6 4 4 2%cc 44 103.2 101.6 101.8 103.2 103 103.4 101.2 101.2 102.2 10 J. 2 103.4
233 44 S Horn 7 44 IX  cc 44 103.2 101.8 101.6 102.8 103 103 9> 100 102.2 103.2 103
234 44 ii 6 “ 2Xcc 44 103.2 101.8 101.8 102.2 102.2 102.8 101.4 101.8 102.2 103.2 102.8
235 (( it 7 44 lj^cc 44 102.2 101 101 102.2 102 102.4 100.6 101 101.8 102.2 102.2
236 44 it 6 44 2 cc 44 103.6 01.2 101.4 103.2 102.2 103 100.4 101.2 102 103.6 103.2
237 ti Holst’n 6 (4 2 cc 44 103.2 101.4 101.2 102.6 102.6 102.8 lu0.4 101 102 103.2 102.8
2*8§ 44 it 7 44 2^cc 44 102.8 102.2 101 102.8 102.4 102.8 101.4 102 102 102.8 102.8
239 ti Jersey 8 U l^ c c 44 103 101.4 101.8 102.4 102 102.2 101.6 101.8 102 103 102.4
240 it Holst’n 4 44 cc 44 103 102.2 101.6 102 8 102.6 103,3 100.4 101.2 102.3 103 103.3
241 it S Horn 5 44 l ^ c c 44 103 101.8 101 101 g 102 102.4 101 l u l 101.9 103 102.4
242 it “ 5 44 2 cc 44 103.8 101.4 102 102.8 102.8 103 101 101.2 102.4 103.8 103
243 it S Horn 5 44 2%cc 44 103 101.6 102 102.4 102.4 103 101.6 102.4 102.1 103 103
244 a Holst’n 4 fe. l ^ c c ( ( 103 102 101.8 102 102.8 103 101.4 101.8 102.2 103 103
245 tt Jersey
4(
8 44 l ^ c c 44 102.2 101.8 101.2 102 102 102 101.2 101.4 101.7 102.2 102
246 tt 3 44 “ cc ii 102.6 102 102.2 101.8 102.8 102 101.4 101.8 101.9 102.6 102.8
248 it 3 44 l j£ c c tt 103 102.2 102.8 102.8 102.2 102.2 102 102.8 102.6 103 102.8
249 a Jersey 3 (4 l ^ c c tt 102.4 101.8 101.4 102 101.8 10168 101 101.2 101.8 102.4 102
250 tt a 3 44 44 ii 102.2 101.4 101.4 102.2 102 102 ;o i.2 102.8 101.6 102.2 102.8
251 a S Horn 5 44 44 44 102.6 101 101.6 100.8 101.8 102.4 101 101.2 101.7 102. b 102.4
252 it 4 4 4 44 it 44 103.2 101.8 101.8 100.8 103 102.8 10 .2 101.8 102.2 103.2 103
253 a Jersey 1*
44 X cc ii 103 102.2 102 101 100.8 101.6 101 102 102.4 103 102
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254 (1 S Horn 2 % «< l#cc| “ 1102.4 102.4 1102.2 101 1100.4 1100.81101 101.4 102.3 102.4 101
255 it tt 2 b’ll 2 ccj “ j103.2 103.2 1102.2 101.41 101.4 101 101.2 102 102.8 103.2 102
♦Calve in  5 or 6 weeks, 
j  Calve in  5 or 6 weeks.
| Just coming- in  heat.
| W ill Calve in  about 5 weeks. 
§Had calf ten days old.
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T A B I v E  3NJo>. 9 .
NO.
i
DATE BREED
Am
In j ’d
No. 1 
o ' 
Inj,
hours
after.
13
s
after.
15
after.
18
hours
after.
I
20
hours
after.
a
b
o
v
e
a
v
’r
’g
e
n
o
rm
a
l
601 M ar 22 ’94 A  A n g ’s 2#cc 1st 102.8 103.8 105.4 105.6 2 .2
i t May 22 “ “Angus 2>£cc 2d 101.8 101.6 101.4a Aug 4 “ “ Angus 2#cc 3d 102.2 102 102
701 May 22 “ Holst’n 2 cc 1st 101.8 101.8 102.2 105 105.2 3 .7
CC Aug 17 “ CC 2 cc 2d 102 102.6 103 102.8 2
cc Oct CC 2 cc 3d 101 100.2 100.8 101.6
702 May 22 “ cc 2 cc 1st 102 102.6 105 106.6 106 5 .4
CC Aug 17 “ cc 2 cc 2d 102.4 104.2 105 6 105 4 3 .6
CC Oct cc 2 cc 3d 102 101.8 102 102.2
308 Sept 21 “ S. Horn 2 cc 1st
<c Dec 21 “ S Horn l&cc 2d 102.6 102.6 102.4 101.6 2-1-
5 Dec 10 “ CC 2 cc 1st 101.4 103 103.5 102.2 2.1
Ct Feb 22 ’95 cc 2*cc 2d 101.4 102.2 102.6 102
7 Dec 10 ’94 cc 2#cc 1st 102.2 104.2 105 105.6 105 3 .6
CC Feb 22 ’95 S. Horn 2>icc 2d 102.6 103.6 105.4 105 105 3 .1
9 Dec 10 ’94 CC 2 cc 1st 103.4 104.6 105.4 105.2 3 .7ti Feb 22 ’95 S Horn 2#cc 2d 103.4 104.6 105 105.2 105 2 .9
10 Dec 10 ’94 ti 2 cc 1st 104 105 105.4 105.6 4 .2
ii Feb 22’95 S Horn 2*cc 2d 101.6 102.4 103.4 105.8 105 4 3 .8
23 Dec 10 ’94 CC 2'/(cc 1st 103 104 104 104 104 1 .8
kC Feb 22 ’95 S. Horn 2'Xcc 2d 101.6 102.4 103.4 105.8 105.4 3 .2
8 Mch 30 “ «C l# c c 1st 100.4 103.4 103.4 105.2 105.4 2 .1
CC May 11 “ CC 2 cc 2d 104 .4 104.6 103.5 102.7 2 .4
c. June 18“ cc 2#cc 3d 102 102.8 102.6 102.2 2
11 M ar 30 “ It %cc 1st 104 .8 104.6 105.8 106 105.4 1 .2
cc May 11 “ tt 2 cc 2d 105 104.6 105 104.3ii June 18 “ ti 2}4cc 3d 103 .4 104.2 104.2 106.2 104.8 3 .5it Aug 2 “ cc 3 cc 4th 104 .6 105.5 105 1 .5
19 A ug 2 “ ■c }6cc 1st 102.6 104 105 105.8 104 1 .8
19 May 11 “ cc Kcc 2d 102.6 103.4 102.5
10 Mch 30 “ cc l^ c c 1st 101.4 103.8 105 106 2 105 3 .2
CC Aug 2 “ cc 2 cc 2d 102.3 102.5 104 2.1
cc A ug 10 “ tl 2 cc 3d 101.6 101.9 102.3
25 Mch 30 “ cc 1st 100 101.4 103 105.4 106 2 7
kt Aug 2 “ cc 1 cc 2d 104.4 104 103.8 2 .2
CC Aug 10 “ ti 1 cc 3d 102 .2 102.2 101.8 102.2
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NO.
701*
702*
244
3
4
22
28
30
32
36
45
46
SO
11
14
15
111
1
4
9
13
18
23
25
30
31
32
353
373
*. l O  S h o w i t
Kise
abv.
Max
Rtae and Po«t Mortem
RESTJI/T OF AUTOPSY.
■ulta
.4 5.
.7 3.6
.3 4.8
.7 1
.8 5.2
.2 4
.8 4.6
.4 1.8
.1 5.8
.6 1.4
.9 5.7
.9 3.2
.1 3
.4 1.6
.6 4
.9 1.8
.8 2.4
.3 3.2
U 3.4
.8 1.8
-.1 2
-.7 1.4
!.4 2
>.4 5.4
S.2 3
>.4 s
-Bronchial gland enlarged and filled with tubercles.
-Tubercular abscess in bronchial gland.
-Tubercular abscess in lung.
-Caseous tubercular deposit in lung.
-Tubercular abscess in Lung.
-Bronchial gland badly involved and tubercles in wall of small intestine. 
-Bronchial gland and lung tubercular; and post pharyngeal gland badly involved. 
-Tubercular abscess in liver.
-Bronchial glands tubercular.
-Parotid lymph gland tuberculous.
-Tubercles in lungs, liver, and in mesenteric lymph glands.
-Post pharyngeal gland tuberculous.
-Tubercular abscess in liver.
-Bronchial glands tuberculous.
-Lungs tuberculous.
-Marked tubercular pleuritis and tubercle* in lungs.(i ii u  i< (( it i r
-Bronchial gland and lungs tuberculous.
-Post pharyngeal and bronchial gland, and lunga tuberculous. 
-Bronchial glands tuberculous.
-Lungs and bronchial gland tuberculous.
-Bronchial gland tuberculous.
-Tubercles in bronchial gland.
36
Bulletin, Vol. 3 [1894], No. 29, Art. 2
http://lib.dr.iastate.edu/bulletin/vol3/iss29/2
376
308
306
312
11*
19*
3
4
6
812
13
14
IS
17
182021
6.2 4.8
1.2 .4
1.8 .8
3.7 3
2.4 1.4
2.8 2.4
2.5 1.8
4.2 3.6
4.3 4.2
2.9 2
3.9 3
2.6 1.4
4.4 3.8
4.2 3.4
5.1 4.8
5.9 4.6
'.9 <.8
3.S 3.2
-Tubercles in bronchial gland and lungs.
-Calcified tubercles in bronchial gland.
-Miscro.*copic tubercular areas in bronchial gland.
-Bronchial gland tuberculous,
-Lungs and liver very badly involved and many tubercles in other regions. 
-Bronchial gland tuberculous.
All plainly tuberculous, some showing bronchial gland and lungs involved, others 
post pharyngeal gland; one showed marked tuberculosis of udder and another 
an immense tubercular deposit at point of sternum.
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Plate No. 5.
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Description of Plates.
P l a t e  1— Grade Short-horn cow that showed character­
istic reaction after the first and second injections in March 
and May. Was injected at intervals during- the summer with­
out reacting (ten times) and in September received an injec­
tion of 5 c. c. without appreciable rise. She became very fat 
and at the autopsy (made since first pages were written) no 
tubercules were found. A mild case in which possible recov­
ery had occurred.
P l a t e  2— Grade Short-horn cow, tested along with the 
above, that reacted and continued to react to the test. While 
not in m ilk she continued in thin flesh all summer. Autopsy 
revealed marked tuberculosis of liver and lungs with tuber­
cules in other regions. A  case not cured by the- tuberculin, 
nor one in which the course of the disease was apparently 
hastened by its use.
Plate 3— Liver of animal shown in plate No. 2. White 
spots represent tubercular areas. Organ much enlarged.
P l a t e  A— Lungs of animal shown in plate No. 2. Large 
white area represents a section of one lobe, showing a num­
ber of tubercular abscesses filled w ith a cheesy like substance 
from broken down tubercles. Other lobes of the lungs also 
much enlarged and filled with tubercules of various sizes.
P l a t e  5— A  part of the mesentery from specimen in the 
college museum, showing presence of tubercles scattered over 
the surface.
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EXPLANATION OF TABLES.
The first eight tables show the result of the tuberculin 
test in some of the herds tested. Tables one to five inclusive 
give the results on herds quite badly diseased. Table No. 6 
is the record of a herd containing a very small per cent of 
diseased animals and tables No. 7 and 8 show the results on 
healthy herds. Table No. 9 shows the amount of rise in tem­
perature following repeated injections and table No. 10 the 
maximum rise and the location of the lesions discovered on 
post mortem examinations.
In  most cases the amount of tuberculin used has been two 
c. c. for animals of 1000 lbs. weight. This dose has proven 
satisfactory, and as we believe it of decided advantage to de­
tect every case of tuberculosis in the herd, if possible, we do 
not believe the use of the minute dose recommended by some, 
and which it is claimed may not reveal the mild eases, is ad­
visable. Our experience with that of others goes to show 
that for each subsequent injection the dose should be increas­
ed above the preceeding one in order to obtain a satisfactory 
reaction. If  considerable time elapses between the injec­
tions, a reaction is more apt to follow. As a rule the first 
injection produces the most satisfactory results.*
The tables show that the normal temperature of different 
animals varies much and that the temperature of the same an­
imal may vary considerably at different periods of the day. 
In  some herds the evening (8, 9 or 10 o’clock) temperature 
has been the maximum one secured, while in other herds the 
morning (8 or 9 o’clock) temperature has been the highest. 
Our observation has been that in summer the normal maxi­
mum temperature is reached in the evening and in the cold 
weather of winter in the early forenoon.
*See table No. 9.
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The question of normal temperature, as has already been 
stated, must be carefully considered, as many things besides 
the injection of tuberculin may cause quite a marked change. 
We have not found the period of oestrum to alter to any con­
siderable extent the normal temperature. In  our opinion 
when the animal shows an even normal tempera­
ture, it can be satisfactorly tested, whether in heat, far 
advanced in pregnancy, or has recently calved.*
When the injection is made about 10 p .m .—the most 
convenient time, as the night work is reduced to the mini­
mum— the' 8 a. m. temperature the next morning w ill show 
in a small per cent of affected animals a considerable rise 
above the normal. In  a majority of cases no rise w ill be ob­
served at this time. As those showing a rise reach the maxi­
mum at a later hour, there is no necessity of taking the 
first reading of the temperature until ten hours after injec­
ting, unless the entire upward curve of the fever caused by 
the tuberculin is desired. While in a great majority of the 
cases the rise begins before the thirteenth hour, in rare 
cases the reaction is much delayed and may escape obser­
vation unless the temperature be observed until the eight­
eenth or twentieth hour after injecting. For example No. 
701 of tables 6, 9 and 10.
It  will be seen that the rise, or fever, continues for sev­
eral hours, reaching the maximum in a majority of cases in 
from fifteen to eighteen hours, after which it 
gradually returns to normal. Consequently a characteristic 
reaction is one in which the temperature gradually rises 
above the normal and then gradually recedes back to normal. 
The degree of the rise or reaction as it is usually termed var­
ies somewhat in different individuals as has been previously 
stated. A  majority of tuberculous animals show a maximum 
above 105. A few only have a temperature above 107. The
284
*See tables No. 1 3, 4, 6 and 8
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animal slightly diseased as a rule shows a higher temperature 
than one having the disease in a severe form. One inves­
tigator has stated that a temperature of 107 or above indi­
cated that the lesions in that animal are microscopic. Such 
has not been our experience.
As to what should be considered a reaction is a very im­
portant question. A ll workers unite in saying that a rise of 
two degrees or over indicates tuberculosis, and probably all 
would say that a less rise may and does in many cases indi­
cate the disease. Our experience and that of many others 
goes to show that a rise of one and a half degrees is sufficient 
to condemn the animal as tuberculous. In  some cases it is 
very probable that a rise of even one degree continuing for 
four or five hours and occurring when the reaction should 
occur, indicates lesions in some part of the body. We have 
found as have also others, that an animal badly diseased 
does not as a rule react strongly, but that a physical exami­
nation of these will reveal the disease in most instances, 
without which it may be overlooked.
The effect of repeated injections has been considered 
with a view of determining whether by making a second test 
a doubtful record could be cleared up, the animal proven 
healthy or diseased, and whether by the use of several injec­
tions a diseased animal could be cured. Table No. 9 shows 
the rise in temperature following. *the first, second and third 
injections in a number of animals. It w ill be noticed that in 
some cases the reaction after the second injection was less 
than after the first and that no appreciable rise followed the 
third test. Nos. 7, 9 and 10 showed about the same degree 
of rise after both first and..second injection. No. 23 showed 
highest rise after second, ^ injection. In  these animals the 
amount of tuberculin used in the second test was greater than in 
the first and our experience as well' as that of others, indicates
285
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that in order to secure as great a rise after the second injec­
tion as that following the first, the dose of tuberculin should 
be increased. W ith  a considerable increase in dose and the 
elapse of several weeks between tests, we believe satisfactory 
results can usually be obtained by testing the doubtful cases 
twice.
Since the first pages of, this bulletin were written, 
autopsies have been held on three of the diseased animals that 
had received at intervals ten injections of tuberculin. Two 
of these were fat, apparently in the best of health, and show­
ed only very slight lesions. It seems very probable that in 
these animals the tuberculin exerted to a certain extent at 
least, a curative effect. More observations will have to be 
made alcng this lire tefore anjlhing definite can be stated.
An examination of table 10 will show that in our autop­
sies a bronchial lymph gland was involved in a majority of 
the cases. In  a number of instaces this gland was much enlarg­
ed, containing a number of tubercles, in different stages of 
degeneration, when lesions were observed in no other 
region. I t  is a noteworthy fact that in a majority of the an­
imals found diseased and destroyed, the disease had been 
chronic and the lesions very limited. Nevertheless the large 
number of diseased animals in herds where acute cases are 
absent indicates that the mild case is always a source of 
danger.
In  conclusion we wish to acknowledge w ith thanks the 
services rendered us by different ones. The Bureau of Animal 
Industry for a considerable part of the tuberculin used. The 
Assistant State Veterinarians, students of the Veterinary De­
partment and others for assistance in carrying out the details 
of the work, and lastl}- the co-operation of the owners of many 
of the diseased herds who by their assistance and co-opera­
tion have done much toward demonstrating the practicability 
of the test, and the consequent possible eradication of the 
disease from a diseased herd.
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